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(57) ABSTRACT

The invention relates to a method for performing a handover
of a mobile device from a source cell to a target cell in a
cellular wireless telecommunication network, the method
comprising the following steps: configuring the mobile
device to transmit a first handover trigger signal to the
source cell, when a difference between a signal strength of
the target cell and a signal strength of the source cell as
measured by the mobile device is above a first threshold
(105; determining (S1) if a cell traffic load in the source cell
is above a cell traffic load threshold; if so, configuring the
mobile device to transmit a second handover trigger signal
to the source cell, when a difference between a signal
strength of the target cell and a signal strength of the source
cell as measured by the mobile device is above a second
threshold (100), wherein the first threshold is larger than the
second threshold.
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1
METHOD FOR PERFORMING A
HANDOVER OF A MOBILE DEVICE

FIELD OF THE INVENTION

The invention relates to the field of wireless telecommu-
nications networks, particularly to a handover of a mobile
device in a wireless telecommunication network.

BACKGROUND AND RELATED ART

According to the Long-Term Evolution (LTE) Standard a
wireless telecommunication network has to work without
soft handovers. This means that only a source cell and a
target cell are involved in a handover procedure of a mobile
device from the source cell to the target cell.

WO 2009/064553 Al describes a base station for a
cellular communication system comprising a transceiver
which receives measurement reports from a plurality of user
equipments served by the base station. The measurement
reports comprise receive signal quality indication for neigh-
bour cells of the base station. An overlap processor deter-
mines a cell overlap indication for each of a set of neighbour
cells in response to the receive signal quality indications and
a handover control processor performs handover control in
response to the cell overlap indications.

SUMMARY

It is an object of the present invention to provide an
improved method for performing a handover of a mobile
device, an improved base station, and an improved com-
puter-readable storage medium.

This object is achieved by the method, the base station
and the computer-readable storage medium according to the
independent claims. Embodiments of the invention are given
in the dependent claims.

The invention relates to a method for performing a
handover of a mobile device from a source cell to a target
cell in a cellular wireless telecommunication network. First
a traffic load is determined in the source cell. This is
preferably performed by the base station of the source cell.
If the traffic load in the source cell is above a traffic load
threshold, the base station of the source cell configures
mobile devices being connected to the source cell to transmit
a second handover trigger signal when a difference between
a signal strength of the target cell and the signal strength of
the source cell is above a second threshold. The signal
strengths are measured by the respective mobile device.

In other words, the mobile device is configured such that
a second handover trigger signal is transmitted from the
mobile device to the source cell, if the traffic load in the
source cell is above the traffic load threshold, and if a
difference between the signal strength of the target cell and
the signal strength of the source cell is above the second
threshold.

Then, it is determined if a handover of the mobile device
form the source cell to the target cell shall be performed.
This determination is triggered by the second handover
trigger signal received by the source cell. For this determi-
nation the base station of the source cell may for example
check the resources used by the mobile device. In case the
resources consume more than a configurable amount of
resources in the source cell, a handover command could be
sent to the mobile device.

A handover of the mobile device from the source cell to
the target cell is performed, if it has been determined to
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2

perform the handover by the base station of the source cell.
A first handover trigger signal is transmitted from the mobile
device to the source cell, if no second handover trigger
signal has been transmitted previously from the mobile
device. Another condition for transmitting the first handover
trigger signal is that a difference between the signal strength
of the target cell and the signal strength of the source cell is
above a first threshold. The first threshold is larger than the
second threshold. A handover of the mobile device is then
performed from the source cell to the target cell when the
first handover trigger signal is received by the base station
of the source cell.

Two thresholds for the difference between the signal
strength of the target cell and the signal strength of the
source cell are configured for transmitting handover trigger
signals. The second handover trigger signal is only trans-
mitted when a high traffic load in the source cell is deter-
mined by the base station of the source cell. In this case the
base station of the source cell configures the mobile devices
connected to the source cell to transmit the second handover
trigger signal when the difference between the signal
strengths is above the second threshold. The second thresh-
old is smaller than the first threshold. Hence, the second
handover trigger signal is always transmitted before the first
handover trigger signal.

After receiving the second handover trigger signal the
base station of the source cell may for example determine
the amount of resources consumed by the mobile device. If
the mobile device consumes more than a resource threshold
the handover command is sent from the base station of the
source cell to the mobile device. The second handover
trigger signal can be used for load balancing. According to
embodiments of the invention it is not necessary to adjust the
handover parameters completely when load balancing is
necessary due to a high traffic load in the source cell.

Embodiments of the invention are advantageous because
the handover parameters do not need to be adjusted in case
of a high traffic load in the source cell. Load balancing is
performed by configuring the mobile devices connected to
the source cell such that they transmit the second handover
trigger signal in case of a high traffic load. Mobile devices
consuming many resources can be handed over to the target
cell at the time point of the second handover trigger signal,
while mobile devices consuming less resources may be
handed over at a later point of time, namely the point of time
when the first handover trigger signal is received.

Having two different thresholds for mobile devices con-
suming different amounts of resources is advantageous,
because the mobile devices consuming less resources may
be handed over later, which leads to a higher handover
success rate, because the signal strength of the target cell is
higher when the first handover trigger signal is received by
the base station of the source cell.

According to embodiments of the invention the traffic
load generated by the mobile device in the source cell is
determined by the base station of the source cell. It is further
determined if the traffic load generated by the mobile device
is higher than a mobile device traffic load threshold. The step
of determining if a handover of the mobile device shall be
performed after receiving the second handover trigger signal
comprises in this embodiment the determination if the traffic
load generated by the mobile device in the source cell is
higher than the mobile device traffic load threshold when the
second handover trigger signal is received by the base
station of the source cell. If so, it is determined that the
handover shall be performed. If the traffic load is not higher
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than the mobile device traffic load threshold, no handover is
performed after reception of the second handover trigger
signal.

According to embodiments of the invention the traffic
load generated by the mobile device in the source cell is
determined by a minimum bitrate required by the mobile
device. The minimum bitrate may for example be deter-
mined by the mobile device and transmitted to the base
station of the source cell. The mobile device may for
example determine the minimum bitrate by determining an
amount of that data to be sent or to be received. When the
mobile device determines a higher amount of data to be
received and/or to be sent a higher minimum bitrate is
transmitted to the base station of the source cell. A lower
minimum bitrate is transmitted to the source cell when less
data is to be received and/or to be sent. Alternatively the
determination of the minimum bitrate can also be performed
by the base station of the source cell. In this case the mobile
device transmits an indicator for the amount of data to be
sent and/or to be transmitted to the base station, which then
determines the minimum bitrate as described above.

According to embodiments of the invention the second
handover trigger signal is indicative of at least one cell being
located in the vicinity of the mobile device. The at least one
cell comprises the target cell. In other words, the mobile
device transmits the cells being located near the mobile
device, which means the cells with the highest signal
strength together with the second handover trigger signal.
The base station of the source cell may then determine that
a handover to one of these cells is performed.

According to embodiments of the invention a location of
the mobile device is determined by the base station of the
source cell. The second handover trigger signal is transmit-
ted only if the location of the mobile device lies outside of
a center region of the source cell. The location may for
example be determined by a global positioning satellite
system or by a measurement of the timing advance of signals
being exchanged between the mobile device and the base
station of the source cell.

The center region of the source cell may for example be
defined by a maximum distance to the base station of the
source cell. In this case the center region of the source cell
would be a circle. However, other definitions of the center
region are also possible. For example, the center region may
be a geographic region such as a street within a city, or a
place with low mobile device density.

The base station of the source cell configures in this case
the mobile device to transmit the first handover signal only
if the location of the mobile device lies outside the center
region of the source cell. The base station of the source cell
may for example determine that the mobile device is located
outside the center region and then the base station will
transmit a signal to the mobile device, wherein the signal is
indicative of configuring the mobile device such that the
second handover trigger signal is transmitted if the differ-
ence of the signal strengths of the source cell and the target
cell is bigger than the second threshold.

According to embodiments of the invention the second
threshold is increased when the traffic load in the source cell
decreases. The second threshold is decreased when the
traffic load in the source cell increases. This dynamic behav-
ior of the second threshold is advantageous for adjusting the
threshold according to the traffic load conditions in the
source cell. Each time the threshold is adjusted a signal is
transmitted from the base station of the source cell to the
mobile device, wherein the signal is indicative of the new
threshold value. Load balancing can be performed in this
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way without changing the handover parameters completely.
Changing the threshold frequently allows a very good
adjustment of the load balancing to the traffic load. Chang-
ing the threshold less frequently has the advantage of less
messages transmitted from the base station of the source cell
to the mobile device for indicating a change of the second
threshold.

According to embodiments of the invention the traffic
load in the source cell is determined by using waiting factors
for scheduling a plurality of mobile devices in the source
cell. The plurality of mobile devices comprises the mobile
device. The waiting factors for scheduling the mobile
devices are dependent on a relation of a required minimum
bitrate to a transmission bitrate of the mobile devices or
dependent on a ratio of the required minimum bitrate and the
transmission bitrate of the mobile devices.

So-called token counters (TC), i.e. weighting factors for
scheduling of mobile devices, can be used for the purpose of
system load monitoring. A token counter is used to ensure a
minimum bit rate (MBR) for each mobile device, i.e. an
operator can ensure a minimum degree of service to all
mobile devices.

The token counters of the mobile devices are internally
forwarded in a base station to a token counter load moni-
toring function for processing of the traffic load in the source
cell. The output of the token counter load monitoring
function can be used e.g. by the base station internal
connection admission control or for the communication
between base stations for load indication and load balancing
functions.

For each time interval or time slot, as e.g. a 1 ms
transmission time interval (TTI) in the standard Third Gen-
eration Partnership Project Long Term Evolution (3GPP
LTE), a scheduler allocates resources to a mobile device, as
e.g. physical resource blocks (PRB) in LTE, which can be
interpreted as a bit rate.

When a mobile device gets allocated a bit rate below its
required minimum bit rate, the token counter grows in this
time slot. On the other hand, if the mobile device gets
allocated a bit rate above its required minimum bit rate, the
token counter decreases in this time slot. The token counter
(TC) is limited between O0<TC<maximum value. Therefore,
the distribution of mobile device specific token counters in
a cell provides a good indication of the load relative to the
effective capacity of the cell. The actual value of the cell
capacity is not needed because the token counter reflects the
grade to which mobile device demands can be satisfied.

In case of a cell overload, i.e. when many mobile devices
can no longer be served with the required minimum bit rate,
the token counter of said mobile devices will increase.

In case of an empty mobile device buffer, i.e. if there is no
need to schedule said mobile device, the token counter
values of said mobile device will preferably not be taken into
account by the token counter load monitoring function.

The calculation of token counters can be part of the base
station scheduler or implemented as a specific token counter
software module inside the base station in case the scheduler
algorithm does not support a token counter mechanism. In
the latter case, the required input parameters, i.e. the mobile
device bit rate calculated from the scheduled data stored
within the base station buffer, are provided by the scheduler
to the token counter software module.

The most important parameter for the token counter
mechanism is the required minimum bit rate MBR. A mobile
device will always receive this rate, because otherwise the
token counter grows and strongly increases the scheduling
weight of this user. In the equation for the token counter
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given above, the minimum bit rate MBR is multiplied with
the period of time of a transmission time interval t,, to be
able to compare it with the data bits allocated to the user in
this subframe. It is important to state that the requirement of
the minimum bit rate does not need to be met in each
transmission time interval t;,, but in the long term. This
flexibility is important to be able to exploit the diversity in
the channel conditions of different mobile devices in order
to increase the total cell capacity.

In order to use the distribution of token counters as a load
indication, a threshold for a quantile of a distribution of said
token counters, i.e. weighting factors for scheduling of
mobile devices, is defined above which the base station is in
overload.

In an embodiment of the invention, more than one thresh-
old for a quantile can be defined in order to have a measure
for gradually increasing load which can be represented by
different load indicators.

In another embodiment, simply a threshold for the value
of'the probability density function at a dedicated value of the
token counter is defined, above which the base station is in
overload. In an alternative of the embodiment, more than
one threshold for the value of the probability density func-
tion at a dedicated value of the token counter can be defined
in order to have a measure for gradually increasing load
which can be represented by different load indicators.

By means of using token counters for load monitoring and
control, a reliable detection of overload situations is pos-
sible. Furthermore, no additional overhead in terms of
additional processing costs or additional measurement capa-
bilities are needed.

According to embodiments of the invention the resources
used by the mobile device are determined and it is deter-
mined if the used resources exceed a resource threshold. If
so it is determined that a handover of the mobile device from
the source cell to the target cell shall be performed upon
reception of the second handover trigger signal by the base
station of the source cell. It is to be noted that in any
embodiment of this invention the base station of the source
cell may be different from the base station of the target cell
or identical to the base station of the target cell.

According to embodiments of the invention information
about the mobile device is stored that the handover has been
performed from the source cell to the target cell after
reception of the second handover trigger signal, if the
handover has been performed after the second handover
trigger signal. In other words, information is stored that the
mobile device was handed over from the source cell to the
target cell due to load balancing. When such information is
stored a handover back from the target cell to the source cell
is made less likely. The handover can for example be made
less likely by the base station of the target cell. The base
station of the target cell could configure the mobile device
such that the threshold for transmitting a handover trigger
signal is increased for signals received by the mobile device
from the source cell.

According to embodiments of the invention the informa-
tion is generated by the source cell and stored in the base
station of the source cell. The information may then be
transmitted from the source cell to the target cell and stored
in the base station of the target cell.

Alternatively the information is stored in the mobile
device and transmitted from the mobile device to the base
station of the target cell after the handover from the source
cell to the target cell.

According to embodiments of the invention the informa-
tion is transmitted in a history list of the mobile device from
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6

the source cell to the target cell. The handover from the
target cell back to the source cell is made less likely if the
second last visited cell in the history list is the source cell.

Embodiments of the invention are advantageous for
avoiding handovers being performed permanently between
the source cell and the target cell due to load balancing in
both cells. If the mobile device has been handed over from
the source cell to the target cell due to load balancing reasons
a handover back to the source cell is made less likely. For
example a handover back to the source cell due to load
balancing reasons in the target cell is avoided. In general,
information has to be transmitted from the source cell or the
mobile device to the target cell that the mobile device has
been handed over to the target cell due to load balancing
reasons. The target cell stores this information and uses the
information for making handovers back to the source cell
less likely.

According to embodiments of the invention additional
information is transmitted together during the handover
procedure triggered by the second handover trigger signal
from the source cell to the target cell. The additional
information transmitted from the source cell to the target cell
comprises the second threshold of the source cell and/or the
traffic load in the source cell. The target cell determines to
accept the handover using the second threshold and/or the
traffic load in the source cell. The base station of the target
cell makes its acceptance decision for the handover request
dependent on the severity of the overload in the source cell.
For example, if the target cell is also overloaded, a handover
due to load balancing reasons may not be accepted. If the
overload in the source cell is considered as higher than the
overload in the target cell a handover may be accepted
anyway.

The first threshold is a value indicative for the traffic load
because the second threshold may be adjusted according to
the traffic load in the source cell.

In another aspect the invention relates to a base station
apparatus. The base station apparatus comprises means for
determining a traffic load in a source cell. The source cell is
served by the base station apparatus. The base station
apparatus further comprises means for configuring a mobile
device to transmit a second handover trigger signal to the
base station apparatus if the traffic load in the source cell is
above a traffic load threshold and if the difference between
the signal strengths of a target cell and a signal strength of
the source cell is above a second threshold. The signal
strengths are measured by the mobile device.

Further, the base station apparatus comprises means for
receiving the second handover trigger signal from the
mobile device and means for determining if a handover of
the mobile device from the source cell to a target cell shall
be performed when the second handover trigger signal is
received by the base station apparatus. The base station
apparatus further comprises means for performing a han-
dover of the mobile device from the source cell to the target
cell and means for receiving a first handover trigger signal
from the mobile device. The means for performing a han-
dover are adapted for performing the handover after recep-
tion of the second handover trigger signal and after reception
of the first handover trigger signal.

In yet another aspect the invention relates to a computer-
readable storage medium comprising instructions that when
executed by a base station apparatus according to embodi-
ments of the invention cause the base station apparatus to
perform a method according to embodiments of the inven-
tion.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the following embodiments of the invention are
explained in greater detail, by way of example only, making
reference to the drawings in which:

FIG. 1 is a schematic diagram of signal strengths of a
source cell and a target cell and thresholds for transmitting
a first and a second handover trigger signal;

FIG. 2 is a block diagram of a base station apparatus
according to embodiments of the invention; and

FIG. 3 is a flow diagram of a method according to
embodiments of the invention.

DETAILED DESCRIPTION

Like numbered elements in these Figs. are either identical
elements or perform the same function. Elements which
have been discussed previously will not necessarily be
discussed in later Figs. if the function is identical.

FIG. 1 is a schematic diagram showing the signal
strengths of a source cell and a target cell in dependency of
the time. The x-axis represents the time and the y-axis
represents the signal strengths. The depicted signal strengths
correspond to a mobile device being moved away from the
source cell towards the target cell. The signal strength of the
target cell increases in time while the signal strength of the
source cell decreases in time. At a first time point the signal
strength of the target cell is higher than the signal strength
of the source cell and the difference between the signal
strength of the target cell and the signal strength of the
source cell is higher than a second threshold 100. A first time
to trigger TTT1 starts at this time point and at the end of
TTT1 the second handover trigger signal is transmitted from
the mobile device to the source cell. The second handover
trigger signal is transmitted at time point 102.

After time point 102 time period 104 starts. This is the
time period when the base station of the source cell deter-
mines if a handover of the mobile device shall be performed
to the target cell. In this time period the base station of the
source cell considers the traffic load in the source cell and the
traffic load generated by the mobile device. Only if the
handover shall be carried out based on load balancing a first
handover command (#1)107 is sent from the source cell to
the mobile device.

The mobile device transmits a first handover trigger signal
when the difference of the signal strength of the target cell
and the signal strength of the source cell is above a first
threshold 105. A second time to trigger TTT2 starts at this
time point and at the end of TTT2 the first handover trigger
signal is transmitted from the mobile device to the source
cell. The first handover trigger signal is transmitted at time
point 106

If the handover was not carried out based on load bal-
ancing a second handover command (#2)108 is sent from the
source cell to the mobile device.

The aforementioned second threshold is only applied
when the source cell suffers a high traffic load. When the
source cell has a low traffic load only the first threshold is
used for performing a handover to the target cell. The second
threshold is used for load balancing. An adjustment of
handover parameters for load balancing reasons is not
anymore necessary.

FIG. 2 is a block diagram of a base station apparatus 200.
The base station apparatus 200 comprises a processor 204,
a data storage 206, and an antenna 210. The processor 204
is adapted to read computer-readable program instructions
208 stored in data storage 206. Further, the base station 200
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8

is adapted to exchange signals with a mobile device via
antenna 210. The base station apparatus 200 further com-
prises an interface 212 for exchanging signals with another
base station apparatus. A traffic load in the source cell may
for example be determined by processor 204 executing
program instructions 208. Processor 204 is also adapted for
transmitting a signal via antenna 210 to a mobile device. The
signal configures the mobile device to transmit a second
handover trigger signal to the base station apparatus 200 if
the traffic load in the source cell is above a traffic load
threshold and if a difference between a signal strength of a
target cell and a signal strength of the source cell is above
a second threshold. It is to be noted that the source cell is
served by the base station apparatus 200. The target cell may
also be served by the base station apparatus 200 although
this is not necessary.

The base station apparatus 200 can receive signals from
the mobile device via antenna 210. When the second han-
dover trigger signal is received from the mobile device via
antenna 210 processor 204 determines if a handover of the
mobile device to the target cell shall be performed. The
processor 204 may consider in this step the general traffic
load in the source cell and the traffic load generated by the
mobile device. When the processor 204 determines that a
handover shall be performed to the target cell a signal is
transmitted from the source cell via antenna 210 to the
mobile device the signal being indicative for performing the
handover. Additionally a signal being indicative for per-
forming the handover is transmitted to the target cell. If the
target cell is served by another base station, this signal is
transmitted via interface 212.

A first handover trigger signal may be received from the
mobile device via antenna 210 and processor 204 may then
transmit signals to the mobile device and to the base station
of the target cell as explained above for the second handover
trigger signal.

FIG. 3 is a flow diagram of a method according to
embodiments of the invention. The base station of the source
cell configures a mobile device to transmit a first handover
trigger signal to the base station of the source cell when a
difference between a signal strength of a target cell and a
signal strength of the source cell is above a first threshold.
The configuring step is referred to in FIG. 3 as step SO.

In step S1 a traffic load in a source cell is determined and
it is determined if the traffic load is above a traffic load
threshold. If so, the base station of the source cell configures
a mobile device to transmit a second handover trigger signal
to the base station of the source cell when a difference
between a signal strength of a target cell and a signal
strength of the source cell is above a second threshold. The
configuring step is referred to in FIG. 3 as step S2.

In step S3 it is determined if the difference between the
signal strength of the target cell and the signal strength of the
source cell is above a second threshold. The signal strengths
are both measured by the mobile device. If so, a second
handover trigger signal is transmitted from the mobile
device to the base station of the source cell in step S4.
Subsequently in step S5 it is determined by the base station
of the source cell if a handover of the mobile device from the
source cell to the target cell shall be performed in step S5.
When the base station determines to perform the handover,
the handover is performed in step S6. When the decision in
step S3 is negative, the mobile device enters again step S3.

When the decisions in steps S1 and S5 are negative,
within S8 it is determined if the difference between the
signal strength of the target cell and the signal strength of the
source cell is above a first threshold. The signal strengths are
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both measured by the mobile device. If so, a first handover
trigger signal is transmitted from the mobile device to the
base station of the source cell in step S7 and subsequently
the handover is performed in step S6. When the decision in
step S8 is negative, the mobile device enters again step S8.

List of reference numerals

100 Second threshold

102 Time point for second handover trigger signal
104 Time period

105 First threshold

106 Time period for first handover trigger signal
107 Handover command

108 Handover command

200 Base station apparatus

204 Processor

206 Data storage

208 Program instructions

210 Antenna

212 Interface

The invention claimed is:
1. A method for performing a handover of a mobile device
from a source cell to a target cell in a cellular wireless
telecommunication network, the method comprising:
configuring the mobile device to transmit a first handover
trigger signal to the source cell, when a difference
between a signal strength of the target cell and a signal
strength of the source cell as measured by the mobile
device is above a first threshold;
determining traffic load in the source cell;
in response to the cell traffic load in the source cell being
above a cell traffic load threshold, in addition to the
configuration regarding the first handover signal and
the first threshold, configuring the mobile device to
transmit a second handover trigger signal to the source
cell, in response to a difference between a signal
strength of the target cell and a signal strength of the
source cell as measured by the mobile device being
above a second threshold, wherein the first threshold is
larger than the second threshold;
storing information about the mobile device that the
handover has been performed from the source cell to
the target cell after reception of the second handover
trigger signal, in response to the handover being per-
formed from the source cell to the target cell after
reception of the second handover trigger signal, thereby
recording an indication that the handover from the
source cell to the target cell has occurred; and

making a further handover of the mobile device from the
target cell back to the source cell less likely based on
the recorded indication.

2. The method according to claim 1, wherein the method
further comprises:

determining a mobile device traffic load generated by the

mobile device in the source cell;
determining if the mobile device traffic load is higher than
a mobile device traffic load threshold; and

performing a handover of the mobile device from the
source cell to the target cell, if the mobile device traffic
load is higher than the mobile device traffic load
threshold, when the second handover trigger signal is
received by the source cell.

3. The method according to claim 2, wherein the mobile
device traffic load is determined by a minimum bit rate
required by the mobile device.
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4. The method according to claim 1, wherein the second
handover trigger signal is indicative of at least one cell being
located in the vicinity of the mobile device, the at least one
cell comprising the target cell.

5. The method according to claim 1, wherein a location of
the mobile device is determined by the source cell and
wherein the second handover trigger signal is transmitted
only if the location of the mobile device lies outside of a
centre region of the source cell.

6. The method according to claim 1, wherein the second
threshold is increased when the cell traffic load in the source
cell decreases, and wherein the second threshold is
decreased when the cell traffic load in the source cell
increases.

7. The method according to claim 1, wherein the cell
traffic load in the source cell is determined by using weight-
ing factors for scheduling a plurality of mobile devices in the
source cell, the plurality of mobile devices comprising the
mobile device, wherein the weighting factors for scheduling
said mobile devices are dependent on a relation of a required
minimum bit rate to a transmission bit rate of the mobile
devices or dependent on a ratio of the required minimum bit
rate and the transmission bit rate of the mobile devices.

8. The method according to claim 1, the method com-
prising further:

determining resources used by the mobile device;

determining if the used resources exceed a resource

threshold;

performing a handover of the mobile device from the

source cell to the target cell, if the used resources
exceed a resource threshold, when the second handover
trigger signal is received by the source cell.

9. The method according to claim 1, wherein the infor-
mation is generated by the source cell, stored in a base
station of the source cell, transmitted from the source cell to
the target cell and stored in a base station of the target radio
cell.

10. The method according to claim 1, wherein the infor-
mation is stored in the mobile device, and wherein the
information is transmitted from the mobile device to the
target cell.

11. The method according to claim 9, wherein the infor-
mation is transmitted in a history list of the mobile device,
and wherein the handover from the target cell back to the
source cell is made less likely if the second last visited cell
in the history list is the source cell.

12. The method according to claim 1, wherein additional
information is transmitted during the handover procedure
triggered by the second handover trigger signal from the
source cell to the target cell, the additional information
comprising:

the second threshold, and/or

the traffic load in the source cell;
wherein the target cell determines to accept the handover
using the second threshold and/or the traffic load in the
source cell.

13. A base station apparatus comprising:

a processor configured to

configure an associated mobile device to transmit a first
handover trigger signal to a source cell being served
by the base station apparatus, when a difference
between a signal strength of an associated target cell
and a signal strength of the source cell as measured
by the mobile device is above a first threshold;

receive the first handover trigger signal from the mobile
device;

determine a cell traffic load in the source cell;
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in response to the cell traffic in the source cell being
above a cell traffic threshold, in addition to the
configuration regarding the first handover signal and
the first threshold, configure the mobile device to
transmit a second handover trigger signal to the
source cell in response to a difference between a
signal strength of the target cell and a signal strength
of the source cell as measured by the mobile device
being above a second threshold, wherein the first

12

configuring an associated mobile device to transmit a first

handover trigger signal to a source cell served by the
base station, when a difference between a signal
strength of an associated target cell and a signal
strength of the source cell as measured by the mobile
device is above a first threshold;

determining a cell traffic load in the source cell;
in response to the cell traffic load in the source cell being

above a cell traffic threshold, in addition to the con-
figuration regarding the first handover and first thresh-

threshold is larger than the second threshold, 10 old, configuring the mobile device to transmit a second
receive the second handover trigger signal from the handover trigger signal to the source cell, in response
mobile device; and, to a difference between a signal strength of the target
store information about the mobile device that the cell andasignal sujength.of the source cell as measured
handover has been performed from the source cell to | by the. mobile device being e}bove a second threshold,
the target cell after reception of the second handover wherein the first threshold is larger than the second
trigger signal, in the case that the handover has been threshold; and, ) )
performed from the source cell to the target cell after storing information about the mobile device that the
reception of the second handover trigger signal handover has been performed from the source cell to
thereby recording an indication that the handover »¢ th,e targgt cell gfter reception of the second h?lndover
from the source cell to the target cell has occurred; trigger signal, in response to the handover being per-
and ’ formed from the source cell to the target cell after
make a further handover of the mobile device from the recepti.on Ofth? se.con.d handover trigger signal, thereby
target cell back to the source cell less likely based on recording an indication that the handover from the
the recorded indication. 5 source cell to the target cell has occurred; and

making a further handover of the mobile device from the
target cell back to the source cell less likely based on
the recorded indication.

14. A non-transient computer-readable storage medium
comprising instructions that when executed by a base station
apparatus cause the base station apparatus to perform the
following: L



